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EP0 324 577 B1 

Description 

Technical Field 

5 The present invention concerns hook fastener portions of hook and loop fasteners that are used on inex- 

pensive or disposable garments such as diapers. 

Background of the Invention 

10 Various fasteners have been used on inexpensive or disposable garments such as diapers, including 
lengths of pressure-sensitive adhesive coated tape, snaps, and hook and loop fasteners. 

Of these, lengths of pressure-sensitive adhesive coated tape are presently most widely used as the fas- 
teners for disposable diapers, however the presence of relatively small amounts of contaminants such as tal- 
cum powder or baby oil either on the pressure-sensitive adhesive or on the portion of the garment to which 

15 the pressure-sensitive adhesive is to be adhered by the user can reduce the reliability of the fastener. 

The use of hook and loop fasteners on inexpensive or disposable garments such as diapers substantially 
overcomes this problem of reduced fastener reliability due to contaminants such as talcum powder or baby oil, 
however, many hook and loop fasteners are too expensive to be economically used on disposable diapers, par- 
ticularly since the loop portion must be very large to provide a variety of fastening locations for the hook portion 

20 to fit various sizes of babies to which the diapers may be attached. Thus, inexpensive portions for hook and 
loop fasteners are being developed that can securely close the diaper and allow a limited number (e.g., 10) 
openings and closings of the fastener without seriously degrading it, and are sufficiently inexpensive that they 
can economically be used on a disposable diaper or similar garment. Included in such development as is de- 
scribed in U.S. Patent Application No. 126,746 filed November 30, 1987, are loop fastener portions having loops 

25 projecting from one surface that are formed by stitching through a backing, sonically welding portions of fibers 
to one face of a backing layer, or by providing a nonwoven fibrous layer that provides such loops. Typically, 
such inexpensive loop fastener portions provide per unit area fewer, smaller loops with less height compared 
to most commercially available woven or knitted loop fastener portions (e.g., the loop fastener portion com- 
mercially available as Style No. 19149 nylon 66 loop material from Guilford Mills, Inc., Greensboro, NC). Thus, 

30 the level of engagement with such inexpensive loop fastener portions by commercially available hook fastener por- 
tions, whether of the type having monofilament hooks projecting from a woven or knit backing formed by cutting 
monofilament loops along one side (e.g., see U.S. Patent No. 3,027,566) or of the type having monofilament stems 
with mushroom shaped heads on their distal ends and projecting from a backing that may be woven, knit or a unitary 
layer in which the stems are embedded (e.g., see U.S. Patent Nos. 3,270,408 and 4,290,832), or of the type having 

35 unitary backings and projecting hook members molded together or formed by extrusion techniques, is not as good 
as the level of engagement those commercially available hook fastener portions make with the more costly woven 
or knitted loop fastener portions described above. Ahook fastener portion of the type having projecting monofilament 
or molded stems with mushroom shaped heads on their distal ends will not make good engagement with such in- 
expensive loop fastener portions because for good engagement with such a mushroom shaped head a loop must 

40 be sufficiently long so that it can wrap almost completely around the stem under the head. Hook fastener portions 
of types having monofilament hooks projecting from a woven or knit backing formed by cutting monofilament 
loops along one side can engage with such inexpensive loop fastener portions better than stems with mush- 
room shaped heads, however the monofilament hooks are so flexible that they do not provide the desired level 
of shear strength when engaged with such inexpensive loop fastener portions. Hook fastener portions of the 

45 type having unitary backings and projecting hook members molded together or formed by extrusion techniques 
(which are the least expensive and thus from that standpoint are most suitable for use on disposable garments 
such as diapers) have greater shear strength than the monofilament hooks, but are too large to easily enter 
between the random loops of nonwoven inexpensive loop fastener portions. Additionally, known hook fastener 
portions having unitary backings and projecting hook members made by molding or extrusion techniques are 

so rigid as well as being quite large and therefore have a very abrasive feel when their projecting hook members 
are pressed against a person's skin so that they could cause concern among mothers or other users that in- 
advertent contact between such projecting hook members and the skin of a person, such as a baby, could 
cause discomfort or injury. 

55 Disclosure of the Invention 

The present invention provides a hook fastener portion particularly adapted to mate with inexpensive loop 
fastener portions of the type described above that are formed by stitching through a backing, sonically welding 
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portions of fibers to one face of a backing layer, or by forming a nonwoven fibrous layer, which hook fastener 
portion is both less expensive to form and can provide more complete and effective engagement with such 
inexpensive loop fasteners than the commercially available hook fastener portions described above. 

According to the present invention there is provided a unitary polymeric hook fastener portion comprising 

5 a thin strong flexible plate like backing, and a multiplicity of resiliently flexible spaced hook members projecting 
at generally a right angle from the upper surface of the backing. The hook members each comprise a stem 
portion attached at one end to the backing, and a head portion at the end of the stem portion opposite the 
backing. The head portion projects past the stem portion on at least one of two opposite sides, and has a round- 
ed surface opposite the stem portion to help the head portion enter between loops in a loop fastener portion. 

10 The hook members are more easily and firmly engaged with many types of loop fastener portions than the 
hook members on known commercially available hook fastener portions, in large part because their head por- 
tions are very small in cross section compared to head portions on the hook members of those commercially 
available hook fastener portions, and thus more easily penetrate into a loop structure. Specifically, the hook 
members each have a height dimension from the upper surface of the backing of less than 1.5 millimeter (0.06 

15 inch) and preferably from about 0.08 to 0. 1 1 centimeter (0.03 to 0.045 inch). The stem and head portions each 
have generally the same thickness dimension of less than 0.046 centimeter (0.01 8 inch) and preferably in the 
range of 0.020 to 0.028 centimeter (0.008 to 0.012 inch) in a first direction parallel to the surfaces of the back- 
ing. The stem portions each have a width dimension in the range of 0.018 to 0.03 centimeter (0.007 to 0.012 
inch) in a second direction generally at a right angle to the first direction and parallel to the surfaces of the 

20 backing, and the head portions each have a width dimension in the second direction that is between 0.007 
and 0.038 centimeter (0.003 and 0.015 inch) greater than the width dimension of the stem portion and a total 
width of less than 0.1 centimeter and preferably in the range of 0.04 to 0.065 centimeter (0.016 to 0.026 inch). 
Hook members of this small size have been found to easily penetrate between and engage the loops on the 
inexpensive types of loop fastener portions described above, but individually have little holding power so that 

25 the fastener portion includes at least 45, and preferably 70 to 100 per square centimeter (at least 300 and pre- 
ferably 450 to 645 hook members per square inch) of the spaced hook members projecting from the upper 
surface of the backing to provide the required holding power, while the total cross sectional area occupied by 
the head portions in a plane parallel to the upper surface is less that 32 percent and preferably in the range 
of 5 to 15 percent of the area of the upper surface to retain the ease of engagement of the large number of 

30 projecting hook members with the loop fastener portion. 

Suitable polymeric materials from which the hook fastener portion can be made include thermoplastic res- 
ins comprising polyolef ins, e.g. polypropylene and polyethylene, polyvinyl chloride, polystyrene, nylons, poly- 
ester such as polyethylene terephthalate and the like and copolymers and blends thereof. Preferably the resin 
is a polypropylene/polyethylene copolymer or a blend of polypropylene with an ethylene-vinyl acetate block 

35 copolymer or a styrene-ethylene-butylene-styrene block copolymer. 

Whatever polymeric material is used, the elastic modulus of the hook members should preferably be within 
the range from 1 00 to 500 megaPascals, as measured in said second direction (i.e., the direction the parts of 
the head portion project over the stem portion) according to ASTM D 882.80a, which measurement generally 
comprises measuring the initial slope of the stress strain curve from a tensile test of the material. Hook mem- 

40 bers with an elastic modulus in that range exhibit an excellent ability to initially engage loop structures of the 
type described above, and to resist shear and peel forces tending to separate them from the loop fastener por- 
tion once they are engaged. This combination of properties is believed to be due to the ability of the hook mem- 
bers to resiliently bend to move between loops during engagement, and to resiliently bend when they are pulled 
out of engagement with the loops which resilient bending minimizes breaking of both the small hook members 

45 and the loops, and thus prolongs the useful life and esthetics of both the hook fastener portion and the loop 
fastener portion with which it is mated. 

The backing of the hook fastener portion must be thick enough to afford attaching it to a substrate by a 
desired means such as sonic welding, heat bonding, sewing or adhesives including pressure sensitive or hot 
melt adhesives, and to firmly anchor the stems and provide resistance to tearing when the fastener is peeled 

so open, but when it is used on a disposable garment, should not be so thick that it is stfffer than necessary. The 
optimum thickness will vary depending upon the resin from which the hook fastener portion is made, but will 
generally be between 0.05 millimeter and 0.4 millimeters, and is preferably about 0.15 millimeters for the poly- 
olef in resins. A plate like backing provides an advantage over a woven backing when it is adhered to a substrate 
in that such adhesion requires less adhesive. 

55 Hook fastener portions having the number of hook portions per unit area of the size and made of the poly- 

meric material indicated above have found to have a very smooth and non abrasive feel when the hook portions 
are pressed against a persons skin, which is desirable so that the hook portions will not cause discomfort or 
injury to the skin of a person with which inadvertent contact with the hook portions is made. 
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The hook fastener portion is made by an adaptation of a known method of making hook fastener portions 
described in U.S. patents Nos. 3,226,113; 3,557,413; 4,001,366; 4,056,593; and 4,189,098, which method gen- 
erally includes extruding a thermoplastic resin through a die shaped to form a base layer and spaced ridges 
projecting above an upper surface of the base layer that have the cross sectional shape of the hook portions 
5 to be formed, transversely cutting the ridges at spaced locations along their length to form discrete portions 
of the ridges, and stretching the backing layer to separate those portions of the ridges which are then the 
spaced hook portions. 

Brief Description of Drawing 

10 

The present invention will be further described with reference to the accompanying drawings wherein like 
reference numerals refer to like parts in the several views, and wherein: 

Figure 1 is an enlarged perspective view of a hook fastener portion according to the present invention; 
Figure 2 is a much enlarged fragmentary perspective view of one hook member in the hook fastener portion 
15 ofFigurel; 

Figures 3 through 5 are enlarged fragmentary sectional views of alternate embodiments of hook portions 
that can be used in hook fastener portions according to the present invention; 
Figure 6 schematically illustrates a method for making the hook fastener portion of Figure 1; 
Figures 7 and 8 illustrate the structure of a strip at various stages of its processing in the method illustrated 
20 in Figure 6; and 

Figure 9 is a perspective view of a disposable diaper including a hook fastener portion according to the 
present invention. 

Description of the Preferred Embodiments 

25 

Referring now to the drawing, there is shown in Figure 1 a unitary polymeric hook fastener portion ac- 
cording to the present invention generally designated by the reference numeral 10. 

The hook fastener portion 10 comprises a thin strong flexible plate like backing 11 having generally planar 
and parallel upper and lower major surfaces 12 and 13, and a multiplicity of resiliently flexible spaced hook 

30 members 14 projecting at generally a right angle from the upper surface 12 of the backing 11 . As is best seen 
in Figure 2, the hook members 14 each comprise a stem portion 15 attached at one end to the backing 11 and 
having radiused intersections 16 with the backing 11 on two sides to increase their breaking strengths at their 
junctures with the backing 11, and a head portion 17 at the end of the stem portion 15 opposite the backing 
11. The sides of the head portion 17 are flush with the sides of the stem portion 15 on two opposite sides. 

35 The head portion 1 7 has parts projecting past the stem portion 1 5 on two opposite sides adjacent the radiused 
intersections 16 of the stem portions 15 with the backing 11 , and has a rounded surface 18 opposite the stem 
portion 15 to help the head portion 17 enter between loops in a loop fastener portion. The head portion 17 
also has transverse cylindrically concave surface portions 19 at the junctures between the stem portion 15 
and the surfaces of the head portion 17 projecting over the backing 11 , which concave surface portions 19 

40 increase the head portion 17 break off strength at its juncture with the stem portion 15 and can help retain a 
loop under the head portion 17. 

m The hook members 14 are more easily and firmly engaged with many types of loop fastener portions than 
the hook members on known commercially available hook fastener portions, in large part because they are 
very small compared to the hook members on those commercially available hook fastener portions. Specrfi- 

45 cally, with reference to Figure 2 showing a single representative one of the small hook members 14 on which 
its dimensions are represented by reference numerals between dimensional arrows, the hook members 14 
each have a height dimension 20 from the upper surface 12 of less than 0.15 centimeter (0.06 inch) and pre- 
ferably in the range of about 0.08 to 0.11 centimeter (0.03 to 0.43 inch. The stem and head portions 15 and 
17 each have generally the same thickness dimension 21 of less than 0.046 centimeter (0.018 inch) and pre- 

so ferably in the range of 0.020 to 0.028 centimeter (0.008 to 0.01 2 inch) in a first direction parallel to the surfaces 
12 and 13 of the backing 11. The stem portions 15 each have a width dimension 22 in the range of 0.018 to 
0.03 centimeter (0.007 to 0.012 inch) in a second direction generally at a right angle to the first direction and 
parallel to the surfaces 12 and 13 of the backing 11, and the head portions 17 each have a width dimension 
23 in the second direction that is between 0.007 and 0.038 centimeter (0.003 and 0.015 inch) greater than the 

55 width dimension 22 of the stem portion 15 and a total width of less than 0.1 centimeter and preferably in the 
range of 0.04 to 0.065 centimeter (0.016 to 0.026 inch). 

While such small hook members 14 can easily penetrate between and engage loops even on inexpensive 
types of loop fastener portions, they individually have little holding power so that the hook fastener portion 10 
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includes at least 45, and preferably 70 to 100 hook members 14 per square centimeter (at least 300 and pre- 
ferably 450 to 645 hook members per square inch) projecting from the upper surface 12 of the backing 11 to 
provide the desired holding power, while the total cross sectional area occupied by the head portions 17 in a 
plane parallel to the upper surface 12 of the backing 11 is less that 32 percent and preferably in the range of 

5 5 to 15 percent of the area of the upper surface 12 so that the the large number of projecting hook members 
14 can still be easily engaged with loop fastener portions. 

Figures 3 through 5 illustrate three of many alternate shapes that could be used for the hook members in 
alternate embodiments of hook fastener portions according to the present invention. 

The hook member 25 illustrated in Figure 3 differs from the hook member 14 in that its head portion 26 

10 projects farther on opposite sides from its stem portion 27 and is generally uniformly thick so that it can more 
easily bend to engage with or disengage from loops on a loop fastener portion. 

The hook member 30 illustrated in Figure 4 differs from the hook member 14 in that its head portion 31 
projects from only one side of its stem portion 32 and will thus cause significantly greater peel forces when 
peeled away from the direction the head portion 31 projects then when it is peeled toward the direction the 

15 head portion 31 projects. 

The hook member 35 illustrated in Figure 5 differs from the hook member 14 in that it includes a second 
side projection 36 from its stem portion 37 between its head portion 38 and a backing 39 to which it is attached, 
and will thus cause significantly greater peel forces when peeled away from the direction the second side pro- 
jection projects then when it is peeled toward the direction the second side projection 36 projects. 

20 The method for forming the hook fastener portion 10 is schematically illustrated in Figure 6. Generally, 
that method includes first extruding a strip 50 shown in Figure 7 of thermoplastic resin from an extruder 51 
through a die 52 having an opening cut by electron discharge machining shaped to form the strip 50 with a 
base 53 and elongate spaced ribs 54 projecting above an upper surface of the base layer 53 that have the 
cross sectional shape of the hook portions to be formed. The strip 50 is pulled around rollers 55 through a 

25 quench tank 56 filled with a cooling liquid (e.g., water), after which the ribs 54 (but not the base layer 53) are 
transversely slit or cut at spaced locations along their lengths by a cutter 58 to form discrete portions 57 of 
the ribs 54 having lengths corresponding to the desired lengths of the hook portions to be formed as is shown 
in Figure 8. The cutter 58 can cut using any conventional means such as reciprocating or rotating blades, lasers, 
or water jets, however preferably it cuts using reciprocating blades oriented at an angle of about 60 to 70 de- 

30 grees with respect to length of the ribs 54 because of the greater resistance to deflection the ribs 54 have 
when cut from that angle rather than from an angle of 90 degrees with respect to the length of the ribs 54 
which allows the very small and flexible ribs 54 to be cut. 

After cutting of the ribs 54, the base 53 of the strip 50 is longitudinally stretched at a stretch ratio of at 
least 2 to 1, and preferably at a stretch ratio of about 4 to 1 between a first pair of nip rollers 60 and 61 and a 

35 second pair of nip rollers 62 and 63 driven at different surface speeds. Roller 61 is heated to heat the base 53 
prior to stretching, and the roller 62 is chilled to stabilize the stretched base 53. Such stretching causes spaces 
between the portions 57 of the ribs 54 which then become the hook portions 14 forthe completed hook fastener 
portion 10. 

In making the hook fastener portion 10 described above, preferably the ribs 54 are spaced apart between 
40 their adjacent edges by at least about 0.50 millimeter, and preferably by between about 0.635 to 1 .0 millimeter, 
and the stretching of the strip 50 will cause separation of the hook portions by at least about 0.50 millimeter! 
and preferably by between about 0.635 and 1 .0 millimeter. 

Referring now to Figure 9 there is shown a disposable garment or diaper including two of the hook fastener 
portions 1 0 according to the present invention, which diaper is generally designated by the reference numeral 
45 70. The diaper 70 and an outer liquid-impermeable polyolefin film 71 included in the diaper 70 are generally 
rectangular in shape, and the diaper 70 includes a loop fastener portion 72 across what is intended to be the 
front of the diaper 70, and the two hook fastener portions 10 adapted to engage end portions of the loop fas- 
tener portion 72 to hold the diaper 70 In place on a person wearing the diaper 70. The loop fastener portion 
72 is elongate rectangular in shape (e.g., 20.3 centimeters long by 3.8 centimeters wide), is adhered by a bond- 
so ing layer to the outer film 71 over its entire length along one of the shorter sides of the rectangular diaper 70 
with its length parallel to the short edge of the diaper 70. The hook fastener portions 1 0 are supported on distal 
end portions of flexible elongate rectangular polymeric tabs 76 that have end portions 73 opposite the hook 
fastener portions 10 partly adhered both to inner edge portions of the outer film 71 and to an inner nonwoven 
polyolefin layer 78 of the diaper 70. The head portions on the hook like projections from the hook fastener 
55 portions 10 which are adapted to make releasable mechanical engagement with loops on the fastener portion 
72 to afford attachment of the diaper 70 to a user such as an infant, are oriented so that the parts of the head 
portions that overhang the stem portions are aligned with the lengths of the tabs 76 so that the head portion 
will more securely engage the loops on the fastener portion 72. The tabs 76 may have layers of low tack pres- 
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sure-sensitive adhesive on portions of their surfaces opposite the film 71 which allow the tabs 76 to be retained 
in a folded over condition (see the left tab 76 in Figure 9) to protect the fastener portions 10 from chance un- 
intentional engagement with various substrates prior to application of the diaper 70, at which time the tabs 76 
may be easily peeled open (see the right tab 76 in Figure 9) for engagement of the fastener portions 10 with 
5 end portions of the elongate fastener portion 72. 

Example Hook Material 

An example hook material from which hook fastener portions according to the present invention could be 
10 cut was made as described in this Example using the method described above with reference to Figure 6. 

A polypropylene/polyethylene random copolymer resin having a 4% polyethylene content and a melt flow 
index of 8.0 which is commercially available as WRS-6-166 from Shell Chemical Co., Houston, Texas was ex- 
truded through a die shaped to produce a strip 50 having a base 53 and ribs 54 having the same cross sectional 
shape as the hook fastener portion 10 in said second direction by a 30 millimeter "Haake" extruder operated 
15 at a screw speed of 85 rpm to produce an output speed for the strip 50 from the die of 3 meters per minute. 
The extruded strip 50 was immediately quenched in a bath of cold (i.e., 15 degree Centigrade) water bath. 
The resulting strip 50 had an overall rib 54 width of 0.0635 centimeter, a thickness of the portion of the rib 54 
that would become the stem portions of the hook members of 0.0254 centimeter, a rib height above the top 
surface of the backing of 0:1 centimeter, and a base 53 thickness of 0.028 centimeter. The ribs 54 were spaced 
20 center to center by 0.216 centimeter. 

The ribs 54 of the strip 50 were slit in a transverse direction generally parallel to the base 53 at an angle 
of 64 degrees to their lengths at intervals of 0.024 centimeter by a reciprocating blade (i.e., a 10.12 cm wide 
stainless steel food blade available from American Safety Razor Co., Staunton, VA). 

The base 53 of the strip 50 was then stretched between the heated roll 61 that had a surface temperature 
25 of 100 degrees Centigrade and a surface speed of 1.22 meters per minute, and the chilled roller 62 which had 
a surface speed of 8.88 meters per minute to provide a stretch ratio of 4 to 1. Stretching of the base 53 necked 
the strip 50 down in its transverse direction as it elongated the strip 50 in its longitudinal direction. The resulting 
strip 50 had a rib 54 height of 0.089 centimeter, a base 53 thickness of 0.01 52 centimeter, a transverse center 
to center rib 54 spacing of 0.141 cm and a 0.0977 center to center machine directional stem spacing resulting 
30 in 73 hook members per square centimeter. 

Pieces of the Sample Hook Material thus made (called "Sample Hook" hereafter) were then engaged with 
samples of a loop fastener portion commercially available as Style No. 19149 nylon 66 knitted loop material 
from Guilford Mills, Inc., Greensboro, NC, (called "Knitted Loop" hereafter) and the Dynamic Shear, T-Peel and 
Tensile Test properties of the engagement between those fastener portions were measured in accordance with 
35 the tests described below. Average results of those tests also shown in Table I, were a dynamic shear of 6.3 
kilograms per centimeter (35.2 pounds per inch), a t-peel of 0.25 kilogram percentimeter (1 .4 pounds per inch), 
and a tensile of 3.1 kilogram (6.8 pounds). 

From our experience, it has been found that hook and loop fasteners for a disposable diaper closure should 
have a dynamic shear (i.e., the shear force required to separate the portions of the fastener by pulling them 
40 in opposite directions parallel to their backings that can be measured by a Dynamic Shear Test designated 
TM 1 644 of at least 1 kilogram per centimeter (3 pounds per inch) to ensure that the fastener will retain the 
diaper in place on a user; should resist a force peeling the fastener portions apart as measured by TM 1626 
T-Peel Test, of at least 0.04 kilogram per centimeter (0.2 inch) and preferably greater than 0.1 kilogram per 
centimeter (0.5 pounds per inch) and no greater than 0.4 kilogram per centimeter (2 pounds per inch) to allow 
45 easy manual separation of the fastener portions by peeling them apart, and a tensile force (i.e., the force re- 
quired to pull the fastener portions apart by applying the force at right angles to their backings as measured 
by TM 1259 Tensile Test) of greater than 1 and less than 4.5 kilograms (greater than 2.2 and less than 10 
pounds) to ensure that the fastener portions initially firmly engage each other to provide immediate bond se- 
curity upon engagement Thus the test values for the Example Hook engaged with the Knitted Loop are all 
so well within the acceptable range. 

For the sake of comparison, we then engaged three different commercially available hook fastener por- 
tions with the Knitted Loop and performed the same Dynamic Shear, T-Peel and Tensile Tests. Those com- 
mercially available hook fastener portions were a molded hook fastener portion available as Style No. 932 from 
Aplix, Charlotte, North Carolina (called "Molded Hook" hereafter); a hook fastener portion having a woven 
55 backing and projecting mushroom shaped hook portions available as Scotchmate Fastener Style No. S J-3592 
from 3M Company, St Paul, Minnesota (called "Woven Mushroom" hereafter); and a hook fastener portion 
having a woven backing and projecting hooks formed by slitting monofilament loops available as Scotchmate 
Fastener Style No. SJ-3402 from 3M Company, St Paul, Minnesota (called "Woven Hook" hereafter). The re- 
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suits of those tests, reported in Table I, were for the Molded Hook/Knitted Loop a dynamic shear of 1.09 kilo- 
grams per centimeter (6.1 pounds per inch), a t-peel of 0.04 kilogram per centimeter (0.2 pounds per inch), 
and a tensile of 2.66 kilograms (5.9 pounds); for the Woven Mushroom/Knitted Loop a dynamic shear of 2.48 
kilograms per centimeter (13.9 pounds per inch), a t-peel of 0.05 kilogram per centimeter (0.3 pounds per inch), 

5 and a tensile of 1.15 kilograms (2.5 pounds); and for the Woven Hook/Knitted Loop a dynamic shear of 0.79 
kilograms per centimeter (4.4 pounds per inch), a t-peel of 0.05 kilogram per centimeter (0.3 pounds per inch), 
and a tensile of 1.64 kilograms (3.6 pounds). All of these values, like those for the Example material, were 
within the acceptable ranges set out above except for the Woven Hook which had an unacceptable dynamic 
shear value. In comparison to the other combinations, the Example Hook/Knitted Loop combination shows 

10 higher performance which is desired so that the size of the hook fastener portion can be minimized for any 
given application for further cost reductions. 

An inexpensive nonwoven loop fastener portion (called "Nonwoven Loop" hereafter) was made as follows. 
Staple fibers (3.2 centimeter or 1-1/4 inch cut lengths of 4.75 denier crimped polyester) and binder fibers (3.2 
centimeter or 1-1/4 inch cut lengths of 8 denier amorphous polyester) were blended at a ratio of 70% to 30% 

is by weight, opened and fed to an even feeder that forms a fiber mat, and then processed in a roller top twin 
master card which constructed a nonwoven web having a basis weight of 0.10 kilogram per square meter (3 
ounces per square yard). The web was then thermally set in a hot air oven to provide a lofty nonwoven fibrous 
structure with low web integrity or internal strength. The fibrous structure was then laminated to an ethylene 
vinyl acetate copolymer film having a thickness of 0.05 millimeter. The resulting laminate was bonded with heat 

20 and pressure in lines spaced every 0.508 centimeter which firmly anchored the fibers to the film along the 
bond lines. 

The Example Hook, the Molded Hook, the Woven Mushroom, and the Woven Hook were then engaged 
with the inexpensive Nonwoven Loop and the same Dynamic Shear, T-Peel and Tensile Tests were performed. 
The results, reported in Table I, were for the Example Hook/Nonwoven Loop a dynamic shear of 1 .97 kilograms 

25 per centimeter (11.0 pounds per inch), a t-peel of 0.21 kilogram per centimeter (1.2 pounds per inch), and a 
tensile of 1 .83 kilograms (4.0 pounds); for the Molded Hook/Nonwoven Loop a dynamic shear of 0.18 kilograms 
per centimeter (1 .0 pounds per inch), a t-peel of 0.03 kilogram per centimeter (0.2 pounds per inch), and a ten- 
sile of 0.47 kilograms (1.0 pounds); for the Woven Mushroom/Nonwoven Loop a dynamic shear of 1.44 kilo- 
grams per centimeter (8.1 pounds per inch), a t-peel of 0.05 kilogram per centimeter (0.3 pounds per inch), 

30 and a tensile of 0.67 kilograms (1.5 pounds); and for the Woven Hook/Nonwoven Loop a dynamic shear of 
0.29 kilograms per centimeter (1.6 pounds per inch), a t-peel of 0.06 kilogram per centimeter (0.4 pounds per 
inch), and a tensile of 0.74 kilograms (1.6 pounds). As can be seen from these test values, the Example Hook 
can make acceptable engagement with the Nonwoven loop, whereas the Molded Hook, the Woven Mushroom, 
and the Woven Hook all failed to meet the performance criteria in at least one of the tests. 

35 
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Table I 

Hook and Loop Fastener Dynamic 

Portions Engaged Shear T.Peel Tensile 



(kg/cm) (kg/cm) (kg) 



Acceptable Value Range > 


l.l 


3 


0.04 to 0.4 


1 to 4 


Example Hook/Knitted Loop 


6. 


.3 


0.25 


3. 


08 


Molded Hook/Knitted Loop 


1 


.09 


0.04 


2. 


66 


Woven Mushroom/Knitted Loop 


2. 


.48 


0.05 


1. 


15 


Woven Hook/Knitted Loop 


0, 


.70 


0.05 


1. 


64 


Example Hook/Non woven Loop 


1. 


.79 


0.21 


1. 


83 


Molded Hook/Nonwoven Loop 


0, 


.18 


0.03 


0. 


47 


Woven Mushroom/Nonwoven Loop 


1. 


,44 


0.05 


0. 


67 


Woven Hook/Nonwoven Loop 


0, 


,29 


0.06 


0. 


74 



The present invention has now been described with reference to several embodiments thereof. It will be 
apparent to those skilled in the art that many changes can be made in the embodiments described without 
departing from the scope of the present invention. For example, many other shapes for the hook members 
within the size and population limitations indicated may be envisioned. Additionally, Diapers or other dispos- 
able garments may have hook fastener portions attached thereon in many other locations than that illustrated, 
and the loop fastener portions the hook fastener portions engage may be layers (e.g., nonwoven layers) in- 
corporated in the diaper or garment for other purposes such as padding or absorption. Thus the scope of the 
present invention should not be limited to the structures described in this application, but only by structures 
and the equivalents of those structures described by the language of the claims. 



Claims 

1. A disposable garment or diaper including a laminate adapted to he applied around a portion of an indi- 
vidual, and hook and loop fastener means (10) for fastening together portions of said laminate to secure 
said diaper to the individual, said fastener means including at least one unitary hook fastener portion of 
a resiliently flexible polymeric resin comprising a base (11 ) having generally parallel upper and lower major 
surfaces (12,1 3) with said lowersurface (13) fastened to said laminate, and at least 45 spaced hook mem- 
bers per square centimeter projecting at generally a right angle from the upper surface (12) of said base 
(11), said hook members having a height from said upper surface (12) of less than 1.5 millimeter and each 
comprising a stem portion (1 5) attached at one end to said base (11), and a head portion (17) at the end 
of said stem portion opposite said base, which head portion (17) has a rounded surface opposite said 
stem portion, said stem and head portions having generally the same thickness (21) of less than 0.046 
centimeter in a first direction parallel to the surfaces of said backing, said stem portion having a width 
(22) in the range of 0.018 to 0.03 centimeter in a second direction generally at a right angle to said first 
direction and parallel to the surfaces of said backing, and said head portion having a width at least 0.007 
centimeter greater than said stem portion and a total width (23) of less than about 0.1 centimeter in said 
second direction, the total cross sectional area of said head portions in a plane parallel to said upper sur- 
face being less that 32 percent of the area of said upper surface. 

2. A disposable garment or diaper according to claim 1 wherein the maximum total cross sectional area of 
said head portions in a plane parallel to said upper surface is in the range of 5 to 15 percent of the area 
of said upper surface. 
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3. A disposable garment or diaper according to claim 1 having in the range of 70 to 1 00 spaced hook mem- 
bers per square centimeter projecting at generally a right angle from the upper surface of said base. 

4. A disposable garment or diaper according to claim 1 wherein said polymeric material is a thermoplastic 
resin and said hook members have an elastic modulus in the range of 100 to 500 megaPascals measured 
according to ASTM D 882-80a in said second direction. 

5. A disposable garment or diaper according to claim 1 wherein said base has a generally uniform thickness 
between said upper and lower surfaces of between 0.05 millimeter and 0.4 millimeters. 

6. A disposable garment or diaper according to claim 1 wherein said stem portion has a width in the range 
of 0.01 8 to 0.030 centimeter in said second direction. 

7. A disposable garment or diaper according to claim 1 wherein said hook members have a height from said 
upper surface of about 0.08 to 0.11 centimeter. 

8. A disposable garment or diaper according to claim 1 wherein said hook and loop fastener means includes 
at least one nonwoven loop fastener portion. 

9. A unitary hook fastener portion (10) of a resiliently flexible polymeric resin comprising a base (11) having 
20 generally parallel upper and lower major surfaces (12,13), and at least 45 spaced hook members per 

square centimeter projecting at generally a right angle from the upper surface (12) of said base (11), said 
hook members having a height from said upper surface (12) of less than 1 .5 millimeter and each com- 
prising a stem portion (15) attached at one end to said base (11), and a head portion (17) at the end of 
said stem portion (15) opposite said base, which head portion (17) has a rounded surface opposite said 

25 stem portion (15), said stem and head portions having generally the same thickness (21) of less than 

0.046 centimeter in a first direction parallel to the surfaces of said backing, said stem portion having a 
width (22) in the range of 0.018 to 0.03 centimeter in a second direction generally at a right angle to said 
first direction and parallel to the surfaces of said backing, and said head portion having a width at least 
0:007 centimeter greater than said stem portion and a total width (23) of less than about 0.1 centimeter 

30 in said second direction, the total cross sectional area of said head portions in a plane parallel to said 

upper surface being less that 32 percent of the area of said upper surface. 

10. A unitary hook fastener portion according to claim 9 wherein the maximum total cross sectional area of 
said head portions in a plane parallel to said upper surface is in the range of 5 to 15 percent of the area 

35 of said upper surface. 

11 . A unitary hook fastener portion according to claim 9 having in the range of 70 to 1 00 spaced hook members 
per square centimeter projecting at generally a right angle from the upper surface of said base. 



12. A unitary hook fastener portion according to claim 9 wherein said polymeric material is a thermoplastic 
resin and said hook members have an elastic modulus in the range of 1 00 to 500 megaPascals measured 
according to ASTM D 882-80a in said second direction. 

13. A unitary hook fastener portion according to claim 9 wherein said base has a generally uniform thickness 
between said upper and lower surfaces of between 0.05 millimeter and 0.4 millimeters. 

14. A unitary hook fastener portion according to claim 9 wherein said stem portion has a width in the range 
of 0.018 to 0.030 centimeter in said second direction. 

15. A unitary hook fastener portion according to claim 9 wherein said hook members have a height from said 
so upper surface of about 0.08 to 0.11 centimeter. 



40 
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Patentanspruche 

55 1. Wegwerfbekleidungsstuck Oder Windel mit einem Schichtstoff, der urn einen Teil einer Einzelperson her- 
umgelegt werden kann, und mit einem Verschlua (10) mit Haken und 6sen zum Aneinanderbefestigen 
von Teilen des Schichtstoffes zum Festlegen der Windel an der Einzelperson, wobei der VerschluR min- 
destens einen einstuckigen VerschluBteil mit Haken besitzt, der aus einem biegeelastischen polymeren 
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Harz besteht und einen Basisteil (11) miteineroberen und einer unteren Breitseitenflache (12, 13) besitzt, 
die allgemein zueinander parallel sind, wobei die untere Flache (13) an dem Schichtstoff befestigt ist, und 
mindestens 45 in Abstanden voneinander angeordnete Haken pro cm 2 , die von der oberen Flache (12) 
des Basisteiis (11) allgemein rechtwinklig urn weniger als 1,5 mm vorstehen und je einen Schaftteil (15) 

5 haben, der mit dem einen Ende an dem Basisteil (11) angebracht ist, und einen an dem dem Basisteii ent- 

gegengesetzten Ende des Schaftteils angeordneten Kopfteil (17), der eine dem Schaftteil entgegenge- 
setzte, gerundete Flache hat, wobei der Schaftteil und der Kopfteil in einer zu der Flachen des Ruckens 
paralleled ersten Richtung allgemein dieselbe Dicke (21) von weniger als 0,046 cm haben, der Schaftteil 
in einer zu der ersten Richtung allgemein rechtwinklig en und zu den Flfichen des Ruckens paralleien, zwei- 

10 ten Richtung eine Breite (22) im Bereich von 0,018 bis 0,03 cm hat, der Kopfteil in der zweiten Richtung 

mindestens 0,007 cm breiter ist als der Schaftteil und eine Gesamtbreite (23) von weniger als etwa 0,1 
cm hat und die Gesamtquerschnittsf lache der Kopfteile in einer zu der oberen Flache paralleien Ebene 
weniger als 32% des FlScheninhalts der oberen Flache betragt, 

15 2. Wegwerfbekleidungsstuck Oder Windel nach Anspruch 1, dadurch gekennzeichnet, daft die Gesamtquer- 
schnittsf I ache der Kopfteile in einer zu der oberen Flache paralleien Ebene im Bereich von 5 bis 15% der 
Flache der oberen Flache betragt. 

3. Wegwerfbekleidungsstuck Oder Windel nach Anspruch 1 mit 70 bis 1 00 in Abstanden voneinander ange- 
20 ordneten Haken pro cm 2 , die von der oberen Flache des Basisteiis allgemein rechtwinklig vorstehen. 

4. Wegwerfbekleidungsstuck Oder Windel nach Anspruch 1, dadurch gekennzeichnet, daft der polymere 
Werkstoff ein thermoplastisches Harz ist und die Haken in derzweiten Richtung bei Messung nach ASTM 
D 882-80a einen Elastizitatsmodul im Bereich von 100 bis 500 Megapascal haben. 

25 5. Wegwerfbekleidungsstuck Oder Windel nach Anspruch 1 , dadurch gekennzeichnet, daB der Basisteil zwi- 
schen der oberen und der unteren Flache eine allgemein einheitliche Dicke von 0,05 bis 0,4 mm hat. 

6. Wegwerfbekleidungsstuck Oder Windel nach Anspruch 1 , dadurch gekennzeichnet, daB der Schaftteil in 
der zweiten Richtung eine Breite von 0,018 bis 0,030 cm hat. 

30 

7. Wegwerfbekleidungsstuck oder Windel nach Anspruch 1 , dadurch gekennzeichnet, daB die Haken uber 
der oberen FISche eine Hone von etwa 0,08 bis 0,11 cm haben. 

8. Wegwerfbekleidungsstuck Oder Windel nach Anspruch 1, dadurch gekennzeichnet, daB der VerschluB mit 
35 Haken und Osen mindestens einen nichtgewebten OsenverschluBteil besitzt. 

9. Einstuckiger VerschluBteil (10) mit Haken, der aus einem biegeelastischen polymeren Harz besteht und 
einen Basisteil (11) besitzt, der eine obere und eine untere Breitseltenflache (12, 13) hat, die allgemein 
parallel zueinander sind, und mindestens 45 in Abstinden voneinander angeordnete Haken pro cm 2 die 

40 von der oberen Flache (12) des Basisteiis (11) allgemein rechtwinklig urn weniger als 1,5 mm vorstehen 

und je einen Schaftteil (1 5) haben, der mit dem einen Ende an dem Basisteil (11) angebracht ist, und einen 
an dem dem Basisteil entgegengesetzten Ende des Schaftteils angeordneten Kopfteil (17), der eine dem 
Schaftteil (1 5) entgegengesetzte, gerundete Flache hat, wobei der Schaftteil und der Kopfteil in einer zu 
den Flachen des Ruckens paralleien, ersten Richtung allgemein dieselbe Dicke (21) von weniger als 0,046 

^ cm haben, der Schaftteil in einer zu der ersten Richtung allgemein rechtwlnkllgen und zu den Flachen 

des Ruckens paralleien, zweiten Richtung eine Breite (22) im Bereich von 0,018 bis 0,03 cm hat, der Kopf- 
teil in der zweiten Richtung mindestens 0,007 cm breiter Ist als der Schaftteil und eine Gesamtbreite (23) 
von weniger als etwa 0,1 cm hat und die Gesamtquerschnittsf lache der Kopfteile in einer zu der oberen 
Flache paralleien Ebene weniger als 32% des Flacheninhalts der oberen Flache betragt. 

50 

10. Einstuckiger VerschluBteil mit Haken nach Anspruch 9, dadurch gekennzeichnet, daB die Gesamtquer- 
schnittsf lache der Kopfteile in einer zu der oberen Flache paralleien Ebene im Bereich von 5 bis 15% der 
Flache der oberen Flache betragt. 

^ 11. Einstuckiger VerschluBteil mit Haken nach Anspruch 9, mit 70 bis 100 in Abstanden voneinander ange- 
ordneten Haken pro cm 2 , die von der oberen Flache des Basisteiis allgemein rechtwinklig vorstehen. 

12. Einstuckiger VerschluBteil mit Haken nach Anspruch 9, dadurch gekennzeichnet, daB der polymere Werk- 
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stoff ein thermoplastisches Harz ist und die Haken in der zweiten Richtung bei Messung nach ASTM D 
882-80a einen Elastizitatsmodul im Bereich von 100 bis 500 Megapascal haben. 

13. EinstQckiger Verschlu&teil mit Haken nach Anspruch 8, dadurch gekennzeichnet, da a der Basisteil zwi- 
schen der oberen und der unteren Flache eine allgemein einheitliche Dicke von 0,05 bis 0,4 mm hat 

14. EinstQckiger Verschlu&teil mit Haken nach Anspruch 9, dadurch gekennzeichnet, dad der Schaftteil in der 
zweiten Richtung eine Breite von 0,018 bis 0,030 cm hat 

15. EinstQckiger Verschlu&teil mit Haken nach Anspruch 9, dadurch gekennzeichnet, daft die Haken uberder 
oberen Fl§che eine H6he von etwa 0,08 bis 0,11 cm haben. 



Revendications 

1. Vehement jetable ou couchecomprenantun stratif ie.qui peuts'appliquerautourd'une partie d'un individu, 
et des moyens d'attache a crochets et boucles (1 0) pour attacher des regions dudit stratif ie I'une a I'autre, 
af in de fixer lad ite couche a i'individu, lesdits moyens d'attache comprenant au moins une partie d'attache 
a crochets unitaire fabriquee en une resine polymere eiastiquement flexible et comportant une base (11) 
a surfaces principales superieure et inferieure (12,13) sensiblement paralleles, ladite surface inferieure 
(13) etant fix6e audit stratif ie, et au moins 45 crochets espaces par cm 2 en saillie sensiblement perpen- 
diculairement par rapport a la surface superieure (12) de ladite base (11), lesdits crochets ayant une hau- 
teur inferieure a 1 ,5 mm a partir de ladite surface superieure (12) et comprenant chacun une tige (15),f ixee 
a une extremit6 a ladite base (11), et une tfite (17) prevue a I'extremite de ladite tige opposee a ladite 
base, cette tete (17) ayant une surface arrondie a Toppose de ladite tige, ladite tige et ladite t6te ayant 
sensiblement la m§me 6paisseur (21) inferieure a 0,046 cm dans une premiere direction parallels aux sur- 
faces dudit support, ladite tige ayant une largeur (22) comprise entre 0,01 8 et 0,O3 cm dans une deuxieme 
direction sensiblement perpendiculaire a ladite premiere direction et parailele aux surfaces dudit support, 
et ladite tete ayant une largeur superieure d'au moins 0,007 cm a celle de ladite tige et une largeur totale 
(23) inferieure a 0, 1 cm environ dans ladite deuxieme direction, I'etendue transversale totale desdites tetes 
dans un plan, parailele a ladite surface superieure etant inferieure a 32% de I'etendue de ladite surface 
superieure. 

2. Vehement ou couche jetable suivant la revendicat ion 1 , dans iequel I'etendue transversale totale maximale 
desdites tetes dans un plan parailele a ladite surface superieure est comprise entre 5 et 15% de I'etendue 
de ladite surface superieure. 

3. Vehement ou couche jetable suivant la revendication 1 , comprenant entre 70 et 1 00 crochets espaces par 
cm 2 , en saillie sensiblement perpendiculairement par rapport a ia surface superieure de ladite base. 

4. V&ement ou couche jetable suivant la revendication 1 , dans Iequel ladite matiere polymere est une resine 
thermoplastique et lesdits crochets ont un module d'6lasticit6 compris entre 1 00 et 500 megaPascals me- 
sur6 conform6ment a ASTM D 882-80a dans ladite deuxieme direction. 

5. Vehement ou couche jetable suivant la revendication 1 , dans Iequel ladite base a une 6paisseur sensible- 
ment constante.entre lesdites surfaces superieure et inferieure, comprise entre 0,05 mm et 0,4 mm. 

6. Vehement ou couche jetable suivant la revendication 1 , dans Iequel ladite tige a une largeur comprise entre 
0,018 et 0,030 cm dans ladite deuxieme direction. 

7. Vehement ou couche jetable suivant la revendication 1 , dans Iequel lesdits crochets ont une hauteur de 
0,08 a 0,11 cm environ a partir de ladite surface superieure. 

8. Vdtement ou couche jetable suivant la revendication 1 , dans Iequel lesdits moyens d'attache a crochets 
et boucles comprennent au moins une partie d'attache a boucles non tissee. 

9. Partie d'attache a crochets unitaire (10) fabriquee en une resine polymere elastiquement flexible, compre- 
nant une base (11) a surfaces principales superieure et inferieure sensiblement paralleles (12,13), et au 
moins 45 crochets espaces par cm 2 en saillie sensiblement a angle droit par rapport a la surface supe- 
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rieure (12) de ladite base (11), lesdits crochets ayant une hauteur inferieure a 1,5 mm a partir de ladite 
surface superieure (12) et comportant une tige (15),fixee a une extremite a ladite base(11), et une tete 
(17) a l'extn§mite de ladite tige (15) a I'oppose de ladite base, cette tete (1 7) presentant une surface arron- 
die a I'oppose de ladite tige (1 5), ladite tige et ladite tete ayant sensiblement la meme epaisseur (21) in- 
ferieure a 0,056 cm dans une premiere direction parallele aux surfaces dudit support, ladite tige ayant 
une largeur (22) comprise entre 0,018 et 0,03 cm dans une deuxieme direction sensiblement perpendi- 
culaire a ladite premiere direction et parallele aux surfaces dudit support, et la dite tete ayant une largeur 
superieure d'au moins 0,007 cm a celle de ladite tige et une largeur totale (23) inrerieure a 0,1 cm environ 
dans ladite deuxieme direction, I'etendue totale en section transversale desdites tetes dans un plan pa- 
rallele a ladite surface superieure etant inferieure a 32% de l'6tendue de ladite surface superieure. 

10. Partie d'attache a crochets unitaire suivant la revendication 9, dans laquelle I'etendue totale maximale 
en section transversale desdites tetes dans un plan paraJI£le a ladite surface supeneure est comprise en- 
tre 5 et 15% de I'etendue de ladite surface superieure. 

11. Partie d'attache a crochets unitaire suivant la revendication 9, comprenant entre 70 et 100 crochets es- 
paces par cm 2 , en saillie sensiblement a angle droit par rapport a la surface superieure de ladite base. 

12. Partie d'attache a crochets unitaire suivant la revendication 9, dans laquelle ladite matiere polymere est 
une resine thermoplastique et lesdits crochets ont un module 6lastique cpmpris entre 100 et 500 mega- 
Pascals, mesur6 conformement a ASTM D 882-80a dans ladite deuxieme direction! 

13. Partie d'attache a crochets unitaire suivant la revendication 9, dans laquelle ladite base a une 6paisseur 
sensiblement constante, entre lesdites surfaces superieure et inferieure, comprise entre 0,05 mm et 0,4 
mm. 

14. Partie d'attache a crochets unitaire suivant la revendication 9, dans laquelle ladite tige a une largeur 
comprise entre 0,018 et 0,030 cm dans la dite deuxieme direction. 

1 5. Partie d'attache a crochets unitaire suivant la revendication 9, dans laquelle lesdits crochets ont une hau- 
teur de 0,08 a 0,11 cm environ a partir de ladite surface sup6rieure. 
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